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APPARATUS AND METHOD FOR
GENERATING AND DISPLAYING ASCHEMA
DAGRAM FOR ADATABASE

BRIEF DESCRIPTION OF DRAWINGS

BACKGROUND OF THE INVENTION

1. Technical Field

This invention generally relates to computer Systems and
more specifically relates to an apparatus and method for
displaying information relating to a database to a user.
2. Background Art
Since the dawn of the computer era, computer Systems
have evolved into extremely Sophisticated devices that may
be found in many different Settings. Computer Systems

typically include a combination of hardware (e.g., Semicon
ductors, circuit boards, etc.) and Software (e.g., computer
programs). AS advances in Semiconductor processing and
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computer architecture push the performance of the computer
hardware higher, more Sophisticated computer Software has
evolved to take advantage of the higher performance of the
hardware, resulting in computer Systems today that are much
more powerful than just a few years ago.
Many modern computer Systems are a complex combi

ments,

FIG. 19 is a Sample display of a Schema diagram in
accordance with the preferred embodiments using Some of

the icons in FIGS. 5-18;

nation of different hardware and Software that are intercon

nected on a network. Networks allow computers to share
information. Shared information may be Stored in a central
database. AS the need for databases has grown, the com
plexity of databases has grown as well. In addition, as
databases evolve over time, their Structure and organization
changes. The Structure and organization of a database are
referred to as the database “schema”. The job of a database
administrator is to manage and maintain a database. In order
to effectively manage a database, a database administrator

25

FIG.20 is a table showing which menu items are available
when the File, View, Options, and Connection menu buttons
on the menu bar of FIG. 19 are selected by a user; and
FIG. 21 is a table showing which menu items are available
when the Diagram and Help menu buttons on the menu bar
of FIG. 19 are selected by a user.
BEST MODE FOR CARRYING OUT THE
INVENTION

The present invention relates to generating a visual rep
resentation of a database, referred to herein as a Schema

must know and understand the database Schema. However,

many database administrators have been on the job for
Significantly less time than the database has been running.
Ofttimes, there is little or no documentation that specifies the
current Schema of the database. In known Systems, Such as
the AS/400 computer system by IBM, a new database
administrator may have to perform many different queries to
generate a number of different lists of objects and relation
ships in the database. The database manager could then
study the lists to determine the schema of the database. This
effort is manual, time-consuming and inefficient. Without a
way for a database administrator to easily generate and
graphically view database Schema, the computer industry

The preferred embodiments of the present invention will
hereinafter be described in conjunction with the appended
drawings, where like designations denote like elements, and:
FIG. 1 is a block diagram of an apparatus in accordance
with the preferred embodiments of the present invention;
FIG. 2 is a flow diagram of a method for generating and
displaying a database Schema diagram in accordance with
the preferred embodiments;
FIG. 3 is a Sample display of known operations manager;
FIG. 4 is a Sample display of the operations manager of
FIG. 3 with a context menu that allows creating a Schema
diagram from a Selected object in accordance with the
preferred embodiments,
FIGS. 5-18 each show sample icons that may be used in
a Schema diagram in accordance with the preferred embodi
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diagram. According to preferred embodiments of the present
invention, a user can Select any object in a database and
invoke a menu function to automatically generate and dis
play a Schema diagram for the database.
Referring to FIG. 1, a computer system 100 in accordance
with the preferred embodiment is an enhanced IBM AS/400
computer system. However, those skilled in the art will
appreciate that the mechanisms and apparatus of the present
invention apply equally to any computer System, regardless
of whether the computer System is a complicated multi-user
computing apparatus or a single user WorkStation. AS shown
in FIG. 1, computer system 100 comprises a processor 110
connected to a main memory 120, a mass Storage interface

will continue to Suffer from inefficient tools and methods of

130, a terminal interface 140, and a network interface 150.

administrating databases.

These System components are interconnected through the
use of a system bus 160. Mass storage interface 130 is used

DISCLOSURE OF INVENTION

According to the preferred embodiments, an apparatus
and method for generating and displaying a Schema diagram
of a database includes a Schema diagrammer that automati
cally queries a database to determine its objects and rela
tionships, and generates a graphical representation of the
database in the form of a Schema diagram that is displayed
to the user. The Schema diagrammer may optionally include
a Search filter to potentially constrain which objects and
relationships in the database are included in a diagram data
file, and a display filter to potentially constrain which objects
and relationships Stored in the diagram data file are dis
played in the Schema diagram.
The foregoing and other features and advantages of the
invention will be apparent from the following more particu
lar description of preferred embodiments of the invention, as
illustrated in the accompanying drawings.

50

to connect mass storage devices (Such as a direct access
storage device 155) to computer system 100. One specific
type of direct acceSS Storage device is a floppy disk drive,
which may store data to and read data from a floppy diskette
195.

55
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Main memory 120 in accordance with the preferred
embodiments contains data 121, an operating System 122, a
database 123, and a Schema diagrammer 124. Computer
system 100 utilizes well known virtual addressing mecha
nisms that allow the programs of computer system 100 to
behave as if they only have access to a large, Single Storage
entity instead of access to multiple, Smaller Storage entities
such as main memory 120 and DASD device 155. Therefore,
while data 121, operating System 122, database 123, and
Schema diagrammer 124 are shown to reside in main
memory 120, those skilled in the art will recognize that these
items are not necessarily all completely contained in main
memory 120 at the same time. It should also be noted that
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the term “memory” is used herein to generically refer to the
entire virtual memory of computer system 100.
Data 121 represents any data that Serves as input to or
output from any program in computer System 100. Operat
ing System 122 is a multitasking operating System known in
the industry as OS/400; however, those skilled in the art will
appreciate that the Spirit and Scope of the present invention
is not limited to any one operating System.
Database 123 is any Suitable database that contains data.
Examples of commonly known databases include relational
databases and object oriented databases. Of course, many
other types of databases are known and will be developed in
the future. The present invention expressly extends to any
and all types of databases, regardless of the format or
structure of data within the database 123.

Schema diagrammer 124 is a computer program that
determines objects and relationships that exist in database
123 and that displays a schema diagram 129 of the database
to a user. Schema diagrammer 124 preferably includes a
topology engine 125, a diagram data file 127, and a display
filter 128 that are used to generate a schema diagram 129.
Topology engine 125 is used to query database 123 to
determine one or more objects and relationships that exist
within database 123. In the preferred embodiments, topol
ogy engine 125 operates on a Selected object in the database
to find all objects and relationships that are related to the
Selected object. In the preferred embodiments, topology
engine 125 includes a search filter 126 that determines
which related objects and relationships within the database
123 are included. Search filter 126 operates according to one
or more Search filter criteria. For example, one Suitable
search filter criterion is to include only tables and views in
the Schema diagram with their associated relationships. In
this specific example, as topology engine 125 queries data
base 123 to determine all objects and relationships that are
related to a Selected object, only those that are tables and
ViewS and their associated relationships are considered.
In the preferred embodiment, topology engine 125 Stores
the Selected object and the related objects and relationships
in a diagram data file 127. Note that search filter 126 may be
configured to place all related objects and relationships into
diagram data file 127, or may be configured to filter out one
or more related objects and/or one or more related relation
ships before Storing the information in the diagram data file
127.

The objects and relationships Stored in diagram data file
127 are displayed to the user in a schema diagram 129. In the
preferred embodiments, Schema diagrammer 124 also
includes a display filter 128 that may be used to filter the
information stored in diagram data file 127. The display
filter 128 offers the user another degree of flexibility by
Selectively excluding objects and/or relationships that are
stored in diagram data file 127 from being displayed in the
schema diagram 129. The user can thus decide whether to
Specify Search filter criteria to constrain what is Stored in
diagram data file 127, whether to specify display filter
criteria to constrain what portions of diagram data file 127
are displayed in Schema diagram 129, or both. Of course, it
is equally within the Scope of the present invention to not
provide any filtering, which causes all related objects and
relationships to be stored in the diagram data file 127, which
are then all displayed in the Schema diagram 129.
Processor 110 may be constructed from one or more
microprocessors and/or integrated circuits. Processor 110
executeS program instructions Stored in main memory 120.
Main memory 120 stores programs and data that processor
110 may access. When computer system 100 starts up,
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processor 110 initially executes the program instructions that
make up operating System 122. Operating System 122 is a
Sophisticated program that manages the resources of com
puter system 100. Some of these resources are processor
110, main memory 120, mass storage interface 130, terminal
interface 140, network interface 150, and system bus 160.
Although computer system 100 is shown to contain only
a single processor and a single System bus, those skilled in
the art will appreciate that the present invention may be
practiced using a computer System that has multiple proces
Sors and/or multiple buses. In addition, the interfaces that are
used in the preferred embodiment each include Separate,
fully programmed microprocessors that are used to off-load
compute-intensive processing from processor 110. How
ever, those skilled in the art will appreciate that the present
invention applies equally to computer Systems that simply
use I/O adapters to perform Similar functions.
Terminal interface 140 is used to directly connect one or
more terminals 165 to computer system 100. These termi
nals 165, which may be non-intelligent (i.e., dumb) termi
nals or fully programmable WorkStations, are used to allow
System administrators and users to communicate with com
puter system 100. Note, however, that while terminal inter
face 140 is provided to support communication with one or
more terminals 165, computer system 100 does not neces
Sarily require a terminal 165, because all needed interaction
with users and other processes may occur via network
interface 150.

Network interface 150 is used to connect other computer

systems and/or workstations (e.g., 175 in FIG. 1) to com
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puter system 100 across a network 170. The present inven
tion applies equally no matter how computer System 100
may be connected to other computer Systems and/or work
stations, regardless of whether the network connection 170
is made using present-day analog and/or digital techniques
or via Some networking mechanism of the future. In addi
tion, many different network protocols can be used to
implement a network. These protocols are specialized com
puter programs that allow computers to communicate acroSS

network 170. TCP/IP (Transmission Control Protocol/Inter
net Protocol) is an example of a Suitable network protocol.
At this point, it is important to note that while the present
45

50

invention has been and will continue to be described in the

context of a fully functional computer System, those skilled
in the art will appreciate that the present invention is capable
of being distributed as a program product in a variety of
forms, and that the present invention applies equally regard
less of the particular type of Signal bearing media used to
actually carry out the distribution. Examples of Suitable
Signal bearing media include: recordable type media Such as

floppy disks (e.g., 195 of FIG. 1) and CD ROM, and
transmission type media Such as digital and analog commu

55

nications linkS.

Referring to FIG. 2, a method 200 for generating and
displaying a Schema diagram to a user begins by Selecting an

object in the database (step 210). The selection in step 210
60

is Suitably performed by a user Selecting a graphical repre
Sentation of an object in a graphical user interface, which
may be accomplished by clicking on the graphical repre

Sentation of the object with a pointing device (Such as a
mouse or trackball). Once an object is selected in step 210,
65

the user invokes a command to create a new Schema diagram
from the Selected object, or to add the Selected object to an

existing Schema diagram (step 220). If no Schema diagram

exists, Step 220 will create a new Schema diagram. If a

US 6,978,269 B1
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Schema diagram is already being displayed the user may
Select to add the Selected object to the Schema diagram
currently being displayed.
The next step is to interrogate the database to determine
which objects and relationships in the database are related to

The preferred embodiments encompass generating a
Schema diagram for any and all database objects and data
base relationships that are currently known or will be
developed in the future. In the best mode of the invention,
the database objects include: tables, indexes, views, aliases,
triggers, journals, and journal receivers. The database rela
tionships in the best mode of the invention include: refer
ential constraints, check constraints, primary keys and
unique keys. These objects and constraints are well-known

the selected object (step 230). These related objects are
preferably stored in the diagram data file (see 127 of FIG. 1).

The data in the diagram data file 127 is then displayed as a

schema diagram 129 to the user (step 240). Note that steps
230 and 240 may include filtering as discussed above with
reference to search filter 126 and display filter 128. In other
words, step 230 may filter what is stored in the diagram data
file 127 using one or more Suitable Search filter criteria, and
step 240 may filter portions of the diagram data file 127 from
being displayed in the Schema diagram 129 using one or
more Suitable display filter criteria.
The best mode of the invention is illustrated with respect
to the graphical user interface shown in FIGS. 3-21. In FIG.
3 is a prior art display of an AS/400 Operations Navigator,

in the database art, and are described in detail in “DB2 UDB

for AS/400 SQL Reference", Version 4 (IBM 1999). While

15

which contains a control window 310 on the left and a

contents window 320 on the right. When a user selects one
of the items in the control window 310, the contents of the

selected item are displayed in the contents window 320.
Thus, for the example in FIG. 3, we assume a user has

selected the QGPL library (as shown by the QGPL item in
the control window 310 being highlighted), which causes

25

MENT. The EMP ACT table has a related EMP INDEX1

the contents of the QGPL library to be displayed in contents
window 320. For this specific example, we assume that the
QGPL library includes four tables, two views, and one

object. There is also an EMPLOYEE table that has a
referential constraint WORKDEPT F with the DEPART

MENT table. The EMPLOYEE table has related objects and
relationships, including a binary index EMP INDEX2, a
SALARY check constraint, an EMP KEY unique key, and

index, as shown in the contents window 320 of FIG. 3.

When a user decides to invoke the Schema diagrammer
124 to generate and display a Schema diagram 129, the user
Simply Selects an object in the operations manager, and
right-clicks to bring up a context menu 410, as shown in
FIG. 4. In this example, the user has selected the Project 1
table. Context menu 410 may include various functions, but
the one of most interest in the discussion of the preferred
embodiments is the Create Diagram menu item. We assume
that the user Selects the Create Diagram menu item in the
context menu 410, which brings up a Schema diagram
window 1900 as shown in FIG. 19. This schema diagram

an EMP VIEW view.
35
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1920, a search results window 1930, and a schema display
objects and relationships. The results of a Search are dis
played in search results window 1930, which is shown in the
example in FIG. 19 as a list display. Schema display window
1940 is a window where the schema diagram 129 is dis
played to the user. The Schema diagram 129 may include
different icons to visually represent the various different
objects and relationships that may exist in a database. Some
examples of Suitable icons in accordance with the preferred
embodiments are shown in FIGS. 5-18. The icon in FIG. 5

45
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represents a table in database 123. The icon in FIG. 6
represents a view. The icon in FIG. 7 represents an Encoded

Vector Index (EVI), which is a type of index implementation

known in the art. The icon in FIG.8 represents a binary tree
index. The icon in FIG. 9 represents a trigger. The icon in
FIG. 10 represents a journal. The icon in FIG. 11 represents
a journal receiver. The icon in FIG. 12 represents a table
alias. The icon in FIG. 13 represents in index alias. The icon
in FIG. 14 represents a view alias. The icon in FIG. 15
represents a referential constraint. The icon in FIG. 16
represents a check constraint. The icon in FIG. 17 represents
a primary key. The icon in FIG. 18 represents a unique key.

The generation and display of Schema diagram 129 can be
controlled in various different ways within the scope of the
present invention. For example, a Search filter 126 may be
used to constrain which objects and relationships are Stored
in diagram data file 127. In addition, a display filter 128 may
be used to constrain which objects and relationships within
the diagram data file 127 are displayed to a user. One
Suitable implementation of a user interface for a display
filter 128 is shown in FIG. 20. FIGS. 20 and 21 show
Suitable menu items that are available when the user clickS
on each of the menu buttons in the menu bar 1910. FIG. 20

window 1900 includes a menu bar 1910, a search window
window 1940.
Search window 1920 is used to search database 123 for

these objects and relationships are included in the best mode
of the invention, any and all other objects and relationships
in a database are expressly included within the Scope of the
preferred embodiments. For example, program objects, user
defined functions, trigger dependencies, user-defined data
types, SQL procedures, and packages are examples of
objects and relationships that are also within the Scope of the
preferred embodiments.
The Schema diagram 129 displayed in Schema display
1940 of FIG. 19 includes the Project 1 object that was
selected in FIG. 4, along with the related objects and
relationships in the database. The schema diagram 129
shows that the Project1 table has a PROJ KEY unique key,
and has a related journal QSQJRN. Two other tables are
journaled in QSQJRN, namely EMP ACT and DEPART

60
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shows that the View menu button brings up many different
options for viewing the information in the diagram data file
127. A user may Zoom in, Zoom out, fit a Schema diagram
within the current window, or Zoom to view Selected objects.
The user may change the horizontal or Vertical spacing of
objects in the schema diagram 129. An overview window
may be Selected to display all the objects in the Schema
diagram 129 to the user in a small window, and which allows
the user to Select a region of the Schema diagram 129 to
display in schema display window 1940. And finally, the
display filter aspect of the View menu is shown by the Show
Objects selections. In the example of FIG. 20, all of the
objects are checked, which means that all of the diagram
data file 127 will be displayed in schema diagram 129. Note,
however, that a user could un-check many of the objects in
FIG. 20 to filter these out, which would result in these

objects not being displayed in the schema diagram 129. Note
that the menu item Show Objects refers to “objects” in the
generic Sense in the Schema diagram 129, which means any
component represented by an icon in the Schema diagram
129, whether it be an object or a relationship in the database.
The menu bar 1910 also includes menu buttons Options,
which allows a user to Set preferences for the Schema

US 6,978,269 B1
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diagram 129, and Connection, which allows the user to
connect to another AS/400 server.

In addition to the display filter in the View menu of FIG.
20, the preferred embodiments also include a Diagram menu
that allows a user to operate on the database using the
Schema diagram 129. The user may show the Structured
Query Language (SQL) for all objects, selected objects, or
visible objects, as shown by the Show SQL options in the
Diagram menu. The user may delete the schema diagram
129 from the display by clicking on the Delete menu item.
The user may also remove selected objects from the schema
diagram by Selecting one or more objects, and by then
clicking on the Remove from Diagram menu item in the
Diagram menu. In addition, a Create menu item allows a
user to create new objects or relationships in the schema
diagram. For Example, by clicking on the Table box in the
Create menu item, another user interface will be presented

15

which allows the user to define the attributes for a new table.

The menu bar 1910 also preferably includes a Help button
that allows a user to Select help topics or to gain more
information about the Operations Navigator, as shown in

data file.

FIG. 21.

The present invention thus provides an apparatus and
method for automatically determining objects and relation
Ships in a database by querying the database and for con
Structing and displaying a schema diagram of those objects
and relationships. The Schema diagrammer of the present
invention thus allows a database administrator to generate a
Visual representation of the database very quickly and effi
ciently, which greatly enhances the efficiency of the database
administrator in performing his or her administration func

25
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We claim:

1. An apparatus comprising:
at least one processor;
a memory coupled to the at least one processor;
a database residing in the memory; and
a Schema diagrammer residing in the memory and
executed by the at least one processor, the schema
diagrammer, in response to a user selecting an object in
the database, automatically determining a plurality of
objects in the database that are related to the selected
object and a plurality of relationships between the
plurality of objects and the selected object in the
database, and displaying graphically to the user a
Schema diagram that corresponds to at least a portion of
the plurality of objects, the Selected object, and at least
a portion of the plurality of relationships in the data

45
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12. The apparatus of claim 1 wherein each of the plurality
of relationships is independently selected from the group
consisting of referential constraint, check constraint, pri
mary key, and unique key.
13. The apparatus of claim 1 wherein the schema diagram
contains less than all of the objects and relationships in the
database.
14. An apparatus comprising:
at least one processor;
a memory coupled to the at least one processor;
a database residing in the memory;
a graphical user interface residing in the memory that
displays at least one object in the database to a user and
that allows the user to select an object in the database;
a Schema diagrammer residing in the memory and
executed by the at least one processor, the schema
diagrammer comprising:
a topology engine that automatically determines from
querying the database a plurality of objects and a
plurality of relationships that are related to the
Selected object in the database, and that generates
from the related objects and relationships and the
Selected object a diagram data file that is used to
generate a Schema diagram;

a Search filter mechanism that determines which of the
55

base.

2. The apparatus of claim 1 wherein the schema diagram
mer comprises a topology engine that automatically deter
mines from querying the database the plurality of objects
and the plurality of relationships in the database that are
related to the selected object.
3. The apparatus of claim 2 wherein the topology engine
generates from the Selected object and the related objects
and relationships a diagram data file that is used to generate
the Schema diagram.

10. The apparatus of claim 1 wherein each of the plurality
of objects and each of the plurality of relationships is
graphically represented by a corresponding icon when
included in the Schema diagram.
11. The apparatus of claim 1 wherein each of the plurality
of objects is independently selected from the group consist
ing of table, index, view, alias, journal, journal receiver, and
trigger.

tions.

One skilled in the art will appreciate that many variations
are possible within the Scope of the present invention. Thus,
while the invention has been particularly shown and
described with reference to preferred embodiments thereof,
it will be understood by those skilled in the art that these and
other changes in form and details may be made therein
Without departing from the spirit and Scope of the invention.

8
4. The apparatus of claim 3 further comprising a display
filter mechanism that determines what portion of the objects
and relationships stored in the diagram data file are included
in the Schema diagram.
5. The apparatus of claim 4 wherein the display filter
mechanism includes in the schema diagram all of the objects
and relationships stored in the diagram data file.
6. The apparatus of claim 4 wherein the display filter
mechanism includes in the Schema diagram less than all of
the objects stored in the diagram data file.
7. The apparatus of claim 4 wherein the display filter
mechanism includes in the Schema diagram less than all of
the relationships stored in the diagram data file.
8. The apparatus of claim 3 further comprising a search
filter mechanism that determines which of the plurality of
objects the topology engine includes in the diagram data file.
9. The apparatus of claim 8 wherein the search filter
mechanism further determines which of the plurality of
relationships the topology engine includes in the diagram

60
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plurality of objects and which of the plurality of
relationships the topology engine includes in the
diagram data file;
a display filter mechanism that determines which of the
objects and relationships stored in the diagram data
file are included in the Schema diagram;
each object and relationship included in the schema
diagram being represented by a corresponding icon.
15. A method for graphically displaying to a user a
Schema diagram corresponding to a database, the method
comprising the steps of:
(A) a user Selecting an object in the database;
(B) invoking a command to generate and display the
Schema diagram;
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objects in the database that are related to the Selected
object and to determine a plurality of relationships in
the database that are related to the Selected object
according to at least one Search filter criterion;

23. The computer-readable program product of claim 18
further comprising a Search filter mechanism that determines
which of the plurality of objects the topology engine
includes in the diagram data file.
24. The computer-readable program product of claim 23

and

wherein the search filter mechanism further determines

(C) interrogating the database to determine a plurality of

(D) storing the results of Step (C) in a diagram data file;

(E) displaying graphical information on the Schema dia

gram that corresponds to at least one of the plurality of
objects and at least one of the plurality of relationships
in the diagram data file according to at least one display

filter criterion.

16. A computer-readable program product comprising:
a Schema diagrammer that, in response to a user Selecting
an object in a database, automatically determines a
plurality of objects in a database that are related to the
Selected object and a plurality of relationships between
the plurality of objects and the selected object in the
database, and displayS graphically to the user a Schema
diagram that corresponds to at least a portion of the
plurality of objects, the Selected object, and at least a
portion of the plurality of relationships in the database;
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and

recordable Signal bearing media bearing the Schema dia
grammer.

17. The computer-readable program product of claim 16
wherein the Schema diagrammer comprises a topology
engine that automatically determines from querying the
database the plurality of objects and the plurality of rela
tionships in the database that are related to the Selected
object.
18. The computer-readable program product of claim 17
wherein the topology engine generates from the Selected
object and the related objects and relationships a diagram
data file that is used to generate the Schema diagram.
19. The computer-readable program product of claim 18
further comprising a display filter mechanism that deter
mines what portion of the objects and relationships Stored in
the diagram data file are included in the Schema diagram.
20. The computer-readable program product of claim 19
wherein the display filter mechanism includes in the Schema
diagram all of the objects and relationships Stored in the
diagram data file.
21. The computer-readable program product of claim 19
wherein the display filter mechanism includes in the Schema
diagram less than all of the objects Stored in the diagram data
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(1) a Schema diagrammer comprising:
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a topology engine that automatically determines from
querying the database a plurality of objects and a
plurality of relationships that are related to a user
Selected object in the database, and that generates
from the related objects and relationships and the
user-Selected object a diagram data file that is used to
generate a Schema diagram;
a search filter mechanism that determines which of the
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plurality of objects and which of the plurality of
relationships the topology engine includes in the
diagram data file;
a display filter mechanism that determines which of the
objects and relationships Stored in the diagram data
file are included in the Schema diagram;
each object and relationship included in the Schema
diagram being represented by a corresponding icon;
and

file.

22. The computer-readable program product of claim 19
wherein the display filter mechanism includes in the Schema
diagram less than all of the relationships Stored in the
diagram data file.

which of the plurality of relationships the topology engine
includes in the diagram data file.
25. The computer-readable program product of claim 16
wherein each of the plurality of objects and each of the
plurality of relationships is graphically represented by a
corresponding icon when included in the Schema diagram.
26. The computer-readable program product of claim 16
wherein each of the plurality of objects is independently
Selected from the group consisting of table, indeX, View,
alias, journal, journal receiver, and trigger.
27. The computer-readable program product of claim 16
wherein each of the plurality of relationships is indepen
dently Selected from the group consisting of referential
constraint, check constraint, primary key, and unique key.
28. The computer-readable program product of claim 16
wherein the Schema diagram contains less than all of the
objects and relationships in the database.
29. A computer-readable program product comprising:

(2) recordable signal bearing media bearing the Schema
diagrammer.
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